Effects of mating stimuli and oxytocin on plasma cortisol concentration in gilts.
The involvement of oxytocin (OT) in the regulation of glucocorticoid secretion during stress reaction, parturition, and suckling has been documented in various species. In this study four in vivo experiments were conducted on gilts (1) to demonstrate the influence of mating stimuli on plasma cortisol concentration, (2) to test the effect of OT alone and (3) OT combined with OT-antagonist on cortisol secretion and (4) to clarify the role of progesterone and estradiol in cortisol response to exogenous OT. In experiment 1, plasma cortisol concentration in gilts (n=4) increased (p<0.05) from 16.1 +/- 5.3 ng ml(-)1 (control period: 30 min before mating) to 42.8 +/- 11.6 ng ml(-1) and 46.6 +/- 9.6 ng ml(-1) at the time of leaving the pen and during the first visual and olfactory contact with the boar, respectively. During coitus the elevation was maintained (48.8 +/- 9.8 ng ml(-1); p<0.05 vs. control). The plasma cortisol concentration returned to pre-mating levels within 30 min after mating. In experiment 2, gilts (n=7) were treated, according to Latin square design, with saline (2 ml; i.v.) and OT (10, 20, and 30 IU; i.v.). The magnitude of cortisol response (area under cortisol curve) was higher (p<0.01) only after treatments with 20 and 30 IU OT vs. control period (30 min before OT). Gilts (n=3) of experiment 3 were infused with OT-antagonist (Atosiban; 25 mg per gilt per 2 hours; i.v.) and then were injected with OT (20 IU; i.v.) 60 min after the beginning of Atosiban administration. Blockage of OT receptors by Atosiban reversed the stimulatory effect of OT on cortisol secretion. In experiment 4, ovariectomized gilts (n=25) primed (i.m.) with corn oil (n=7), progesterone (P4; n=7), estradiol benzoate (EB; n=4) or EB+P4 (n=7) were treated with OT (20 IU; i.v.). Plasma cortisol concentrations were increased following OT administration in all gilts of experiment 4. The highest cortisol response to OT was noted in gilts primed with EB+P4 (p<0.01 vs. other groups). (1) leaving the pens, visual and olfactory contact with the boar as well as coitus, increased plasma cortisol concentrations in gilts to similar levels; (2) exogenous OT (20 and 30 IU per gilt) increased cortisol plasma concentration, (3) this effect was abolished by OT-antagonist and (4) E2+P4 elevated cortisol response to OT. Oxytocin may be included to secretagogues of the hypothalamus-pituitary-adrenocortical axis in pigs.